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1 
The present invention relates to telegraph 
systems, and 'more particularly, fo telegraph 
systems comprising an exchange to which a plu- 
rality of subscribers in connected. 
Heretofore systems have been described in 
which subscriber lines each terminate .in a re- 
peater in the exchange so as to obtain a system 
in which a number of connecting lines may be 
interconnected in simple manner without danger 
of signal distortion or of a reduction of operating 
speed. 
Also systems are known in which each sub- 
scriberline is terminated in the exchange by  re- 
peater. 
In U. S. Patent Specification 1,959,412  bidi- 
rectional telegraph system worked on subscriber 
lines of identical nature bas been described in 
which a repeater is added in the connecting 
circuit between lines. 
The telegraph system according to the inven- 
tion comprises a number of subscribers con- 
nected to the severl exchnges by lines which 
may be simplex or duplex, these lines being pro- 
vided as required in the exchange with a reporter 
the circuit of which adapts itself automatically 
to the number nature of the incoming or out- 
going cormecting lines in a manner hot result- 
ing in signal distortion or limitation in speed of 
operation. 
Several advantages over the known telegraph 
systems are obtained by the present invention, 
such as the fact that the line of the subscriber 
does not terminate in the exchange in an in- 
variable repeater but in a repeater circuit which 
adapts itself to the simplex and duplex lines so 
that a great economy is obtalned. 
The adaptation of the single current sub- 
scriber line to the repeater may be obtained by 
artificially prolonging these lines by means of 
suitble networks to a standard !ength. The 
circuit may also be arranged thus that the net- 
work required St the incoming end of the single 
current subscriber to provide for the ada-ptatïon 
of the repeaters common to the subscriber lines 
is maintained as an individual unit so that a 
constant desired dptation bî the line to the re- 
peater is effected. 
The repeateis in the system oî the invention 
are so arranged tht their circuit adapts itself 
automatically to the number nature of the in- 
coming and oî the outgoing lines, the adaptation 
ofthe repeater to the line being unvaryingly the 
saine as required. 
The incoming subscriber line may be suitable 
ai the subscribers desire for simplex or duplex 
single current trffic double current lines being 
for instance provided for district subscribers, 
these being either fitted with fixed line termina- 
tions or not. 
: The outgoing connections may be of the sïme 
nature 'as mentioned, such that incoming and 
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outgoing connections of different natm'e may be 
interconnected as required. The repeater is hOt 
oniy suitable fo the interconnection of subscriber 
lines of a single exchange but also the adap- 
 ration of arbitrary connections fo and from other 
exchanges. 
Modifying the fixed terminating apparatus 
which was used hitherto in automatic telegraphic 
exchanges so that the apparatus inserted when 
10 necessary in the connecting link rendors possible 
the introduction of automatic tests hot disturb- 
ing the subscribers. 
The invention is described with reference to an 
example for an automatic register exchange. 
1 The system of the invention may however lso 
be applied to manual exchanges or fo direct sys- 
rem exchanges or fo other types of semi or full 
automatic exchanges. 
The drawings show the system of the inven- 
20 tion only in so far as if is necessary for a proper 
understanding of the same. 
Fig. 1 shows the circuit of a local s,ubscriber 
and the terminating circuit of a district Sub- 
scriber. 
25 Fig. 2 shows the main parts of the transmission 
circuit of a link. 
In the upper part of Fig. 1 the circuit of a 
local subscriber set is shown which is provided 
with the arrangement according fo the invention 
80 for working simplex and duplex. This subscriber 
is connected to the exchange by two pairs of 
wires. In the lower part of Fig. 1 the repeater 
is shown having a double current line, which .may 
be the connection to the exchange of a district 
85 subscriber or of another exchange. Further- 
more, an apparatus is shown individual to the 
subscribers, and serving to terminate the lines, 
which apparatus consists of the line and cut« 
off relays and, for the single current lines, of the 
40 compensating resistance adapting the telegraph 
relays in the adaptable repeater to these lines. 
Fig. 2 shows the main parts of the connecting 
link with the adaptable repeater, in which polar- 
ized relays O,VR and Z are the local receiving 
45 and transmitting relays, respectively. 
In connection with the repeater circuit a cal1 
fmder OZ and the first selecting stage, group 
selector GK, are shown, whfle in the lower part of 
the figure the register is shown With its con- 
50 nections to a register finder RZ, only as far as 
is required for the explanation of the invention. 
The relays EDI! and EDI2 discriminates the in- 
coming and outgoing junction lines, respectively, 
in single current and double current lines and 
55 adapt the corresponding parts of the repeater tu 
the kind of current used on these lines. 
Operation of relays DR and DR2 ada-pts the 
repeater to duplex-single current trafiïc; ,such 
operation may be effected at wfll by the subscrib« 
60 ers. The functions of the other relays will be 
clear from the following description. 



The adaptation of the repeater, which in nor- 
mal condition is switched for double cm'rent 
lines, to a ca]ling singIe current subscriber wil] 
now be described. In normal condition of the 
subscriber's set in Fig. 1, a circuit is closed from 
--battery, over the winding of line relay LI, 
the back contact of the upper change-over con- 
tact of the cut-oii relay COI, resistance 
back contact of the upper change-over contact 
of relay HI, the winding of polar relay EI, the 
back contact of the lower change-over contact 
of relay COI to ground. In this condition, 
owing to the resistance 18, the current in the 
çircuit amounts to about 5 ma., the line relay 
Ll being safely kept at normal by a current of 
5 ma. 
Furthermore the current direction is such, that 
the polarized relay ER keeps its contact opened 
as shown, so that the printer motor Mis stopped. 
On pressing the Cal]ing key OT resistance 18 is 
bridged by relay AI. The current in the sub- 
scriber's loop now increases so much, that the 
operation of the relays Ll in the exchange and 
 in the subscriber's set is accomplished, lelay 
AI bridges with ifs front contact the calHng key 
OT, which then bas only momentarily to be oper- 
ated. 
At the operation of the line relay LI, in con- 
sequence of an incoming call, the cal] finders, 
allotted to the call are started. In Fig. 2 a free 
call finder OZ with s repeater is shown; the local. 
subscriber is connected to the first contacts in 
the rows of contacts of the ca!l finders. The 
upper front contact of line relay LI applies 
negative test voltage over a resistance 14 fo 
the first contact of contact row ¢ in ail the call 
finders of this group. 
Af the receipt of a starting mark in one of the 
line relays, common starting relay ASI is oper- 
ated in a circuit from --battery, its own wind- 
ing, the lower front contact of relay LR fo 
ground,  
The front contact of relay l closes in 
turn operating circuits for the starting relays 
S of all appropriate call finders. The driv- 
ing magnets of the call finders are now energized, 
the front contacts of relaFs SR close circuits 
similar fo that shown in the dïawing from --bat- 
tery, the winding of driving magnet K1Vf, a 
make contact of starting relay SliP, cut-oii con- 
tacts of test relay CI and cord seizure relay 
KBI to ground. Call finder OZ and the other 
free call finders are permitted fo start. 
If call finder OZ of Fig. 2 is the first to reach 
the calling subscriber line, the test relay CI 
energized in a circuit from battery, resistance 
14, a make contact of relay LR in Fig. 1, wiper 
¢ of call finder OZ and the high resistance wind- 
ing of relay CI to ground. At the operation of 
relay Clé, make contact applies ground fo the 
low resistance winding of relay Clé, whereby the 
current increases so much, that the negative test 
voltage at the contacts in the e-rows of ai1 ca!l 
finders becomes insufficient for the operation of 
other test relays CR. In this manner double 
tests in this stage of building up the connection 
are prevented. 
In a way analogous to the seizure of a free cal1 
nder, a number of register finders are started, 
one of which connects the calling subscriber 7o 
fo a free register. On the operation of test relay 
CI ground is applied to a common register start- 
ing relay ISI, which closes with its front con- 
tact circuits for the starting relays S12 of a hum- 
ber of appropriate register finders. Fig. 2 shows 
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a free regster fmder P«Z. lel "Sl2-applies 
ground to the driving magnet K1Vi of the register 
finder over the right hand bank contact of reIay 
IBI, the left hand back contact of relay ICI 
and its own make contact. If the register finder 
IZ arrives first of all af the contacts of the call- 
ing connecting link, test voltage is applied to the 
high resistance winding of relay RCR by means 
of the contact in the row a of the register finder. 
] 0 On the operation of relay RCI the register finder 
stops and the low resistance winding of relay 
ICI is connected fo ground, in order fo prevent 
double tests. 
As the register test relay ICP is energized at 
the moment when a freë register is round, oper- 
ating circuits are closed for two holding relays, 
namely for the register holding relay RBI, 
which remains operated during the holding rime of 
the register in a circuit from --battery, the wind- 
26 ing of relay P+BR and a right hand make contact 
of relay ICI to ground, and for the cord holding 
relay KBI a circuit from --battery, the winding 
of relay KBI, the b-wiper of .the register finder 
IZ, a make contact of relay ICI and the make 
25 side of the change-over contact of relay IBI to 
ground. -lélay KBP+ which hs a controlling 
function in the connecting circuit and in the 
register, holds itself after the connections to 
the register are switched off, in  circuit over 
30 ifs own make contacts and the make contacts of 
the slow releasing guarding relays CI and CI, 
these relays being operated in a manner, which. 
will be described hereinafter. 
The operating of the cord seizure relay KBI 
35 bas some consequence, which bave an extra- 
ordinary significance in the system according fo. 
the invention. First relay COI operates in a 
circuit from --battery, the winding of reluy 
COI, the c-wiper of the call finder OZ and the 
0 make side of the change-over contact of relay 
KBR fo ground, whereby the relays LR, CI 
and ICI are released. Negative test voltage 
is no longer applied fo the contacts of the e-row 
of call finder OZ so that effective protection 
5 against double tests is provided. 
Furthermore circuits for the relays, discrim« 
inating the kind of calling line, are closed in a 
manner now fo be described. The d contacts in 
the call finder OZ, belonging fo incoming single 
50 current subscriber lines, are connected fo ground 
over an individual compensating resistance 
shown in Fig. 1. In contro-distinction thereto, 
the d-contacts belonging to incoming double 
current lines, are not connected. 
55 If the d-wiper encounters ground, in case a 
single current subscriber is culling, relay EDI 
operates in a circuit from --battery, winding of 
relay EDI, the back side of its make-before- 
. break contact, a make contact of relay KBI, 
6o + ca!l finder wiper d and the local compensating 
resistance 1 to ground. Thereafter relay EDI 
holds itself over the make side of ifs own make- 
belote-break contact and a make contact of relay 
. KBI. As the magnetsation of relay EDI is. 
5 precluded, if the d-wiper of the cal] finder does 
hOt final a way to ground, the operated state of 
discriminating relay EDI thus îorms the cri- 
terion ïor the connecting circuit, having been 
seized from the cullers side by a single current 
line. 
By the magnetisation of relay EDRI, if a 
single current line is connected, the windings of 
the local receiving relay OVP+ are switched in. 
Th+ extremities are connected, respectively, fo 
the line, over the a-wiper of a call finder OZ, and to+ 



g..O.u,n sye the d-wiper and ,the individuat.eom-- 
psatin !ess.tÇnçe S. e ncto 
W.ds ,f e.ay 0   cpnected o pçe 
q"e-bat-in-e.egisçr, 0ve a make con- 
tt of :re!a , cut-0ff contè o .e!aYs 
.n çseqeçe oî tbe .act, that ai-the 
iq ç elv-.ÇOR, the tongue of the :pper 
Cç Pf .h. rav i 0ved over :f8 
a.e 1.oer nge vom ground te t.eegaph 
batry, the cuent direction in-the p01zed 
r!a:y g i -Vçtç, ç tht ,it c!oss i Con- 
tçç. Rçç.çfied .vqltg is theeore Supp!ied t9 
reY_,-whiçb closes .bothits lower front non- 
Ç, Wh¢eby .e ,sbscriber print mor 
st.d .h-beg a! .he cterion-for tç sub- 
ç.!--oemmence se!ecin. Frein this mo 
ment the subscbërÇ, proided-th tç 
çRçç.Fig. , ay-alo aat -her @ppats :for 
te ,r Siplex or duplex, a -reqdred, com- 
Pes  :relay D. 3 or swi h establishng in the 
M :psii a circu it it t-he 
.pççs   the receiyin manet F of the 
çpr  Çerieç as termination of the on 
PÇV o .we, th other pir remang .uncon- 
ç.çed. In the duplex posiqn thè ranÇmitting 
le wtloE nsmiting .convers E and the 
Stç, te .çQePnding Pairs .o .wes re- 
çiYç!Y tçmuting-G the local r¢ceivig 
O and the tongue ..e the {ocal .transmitting 
.g. > ::9-.n ,.x-Pe 0 f - s.çh  .SVbsorfi)r 
staHaion. -f the duplex condition i 
condition. When relay D i 4 :oma! 
sig9, ,çg :ç oeneeted .in th9 :guplx le con- 
dio.hen relay D$.is .operated. 
by.ts:.vçr:. çonact-main t.he 
of £he upx re!y DR$ the rceiving maget 
of ..e .teleprtnter lS swi-tched-in a ClrCU.,, over 
bY, çtç,ce ., -ç.g _), mçke con, 
tacts of the .:elys DJ :a_nd  b=wiPe r 0 î 
} .D_dçç 0:Z, -Pç7 .mae -cta,çt Qf-:e}Çy 
b,¢9rprea çpnt.açt and is-isçrted n eçe 
:NP.W a .epeter circuit i s:a!hed in hich 
the .¢trem:iies tf the .vindgs O rely Ov 
cpççe in :te sae nver S dçl0ed 
simplexvcQnditio. HoWeVer, the jucqn of 
w.gs is:çonnected-ço telegraph batte over 
a make contact of relay 
By..Dhg key DT the suPscrib¢" :y ag!n 
rr, upt -the 5!:ating circuit or ççy 
wereby 4s relay and re!ay DR .n tlm 
IDg lne  releascd nd the conctiQ 
As .he .eallg sbcri.m"  new çonneçd 
g::Ltëï,-hë m.aç transmit the seies of sele¢- 
ig imulses by means of the diat NSI, -sh 
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"m_.-.ig. , tpt!g r.e.eeiying r.ela.-y O_iO 
Ae.r.-t!3e :eerding o .tl.e-nu..mbçr-ythe:r. eg,i.ste,, 
a -le .te o_her ..g,ç_hn_ge 9r :te n__.o.hr 
sç.rib.eç 9n he .s..p eçhange i o_b.tained, 
5 pv.d..n.t 0n-.t.he yecprf!çt nu_ tuber -i his lin.e-..is 
round free..Th ¢lct.ipn ,whiçh ma.y 'b,.e-.dgne 
in a manor kQwn r9-te usu_al :rgger X = 
cha.nge .s.y,sem,s, s _sh0vm in -pr_inçiMç -AD .Mg..:2 
for $e :grup,s.el9cor OK, :F0m the 
wh.en theçQt.aç_t eg :is .c.l.osed by ,t.e rpgM.r,, 
s.tathg.g rety _s .I.2 .:.i.s .:gpe..ra:te :i.o a c.i.r.cm.'_t. _ovçx 
th.e =-Pm" o.f t.¢-rgister-fin d.er, laY 
clo.sçs.i .,front .cpnat a:nd ,the .dr.-.ivi.ng 
 o,f th.¢ groups.elecor G .i.s 
Eve.ry SçeP, ma.de bw th.e group,sg.l.e_ctor , 
su:lts i.n n .evident..Çn.ner :in a. de-n9gztion 
of .the relay  in -the =register, .t._e .num)er ,of 
sÇp_s b.eing contrll.e.d bY ¢,h¢ reist.e.r. W, hen 
ge0upÇe!eçtqr GK ha.s made.:a:.nmer _of .steps, 
which _eorrespond..s 0 the nmber, :l'ecorded n 
the :regstey, conç .e: !s opçed :and reay 
ax.d d.r-v}n ::magnet :2 
.;if.he ç.atled_ subsc.ibe is .free the ç0rspo.nd- 
ing çut-off re!ay-C0'RJ ,fl.1 be in ,n0rma.1 
25 d.iti91,ad-!. 0P.era.te .n:.ac.i-rcuit .fr)m by 
e ,w'mdoEng pf the eo.rrespodi.ng retay Co..I. , 
co.n.ne,ctin wir_e :ço tle .c0'spond_ig c0n_ac.t 
the .row e of the final .sel.ee.tor the C-wipes of 
the group-seleetors,-the ,windirg of re!ay 
3,0 ia the conneci-ng link and-a a.e. contact 
l'ely K-BR te .ground. ie.lay K.T.I :i.s t.hus .0p.er- 
ated aîter which the relays EDRR &n.d.:DR2 
the right hand 9Ç- Pf the-creui ,9:t.h.e :.i:nd 0f 
0,gC.g COleetig, An . a..na.1Ogo.us 
3 as :a!:ready d,escribed for -he rel.ays ED!! and 
" D..R:i. , hë e6l.ed.:li.në .is :a si-ngte çurçen.t 
rely EDP<  ,ppp..a:tçd, .as geo..und :is -upp;lied-:to 
ç cor.¢gpcpdg .çoDtet--in the :rw .#. 
fitml-seleetor.; oviDg o-he operation-_of 
th, e h-wiper qf the n.a.l elec..t_l', . Wa-M:bY th@ 
cMled SVbsc:ii'. -:T..e çi:reuit. for .Io.c.M 
mti_lag-relay Z-e.stabli_sed ty thÇÇe :swite_hiDg 
azeïsimilar te those ,for !ocal-receivingrelay ..O,¥!. 
,S Thé prïntsr motrif :taè .cied 
starte,d by çhe i.-u.v.e.rlpn o.f .the currt 
in the subscriber L10..op .-as .a .res. ul:t p h_e .op_exain 
of Correspondin re!ay COl, The.:reMste.r a.c- 
tion may then be terminated by .he switch:i-._g 
50 thli0Ug rei.,Y KDI, 0 "wh.icat-tlï.is-gment 
gçound $s aPp!ied b, ya.,n a.ction of ¢he-:regse, rgv,ey 
wiper e of te ,register findr RZ, :For :sple_x 
:he junctions of ,the windigs-Of one loc_a'! 
0eiing re!ay OXrR and one local tpnsmittig 
lay l are though-Connected one 9o h? t0ng,u9 
of-the other. For :uple the tonuç,s 
pldy,s m'e-ç0nected te .the :receiving ço_i.l.ç of thp 
seribers. From ..is moment th¢ :i_dgntça- 
0n còmbinai0n of the called .subscrihe.:r mty be 
60 t..rÇ19smitted, se tht this spbsr-iber .ma.y n0w 
t..rrt.smit .hts:name and number towad the caller 
as , signal, tlaat-the connection is established, 
During the several actions describe.d, eir-ctdts 
are .çstab!ished fox the tWo sUpçr/sory 
65 cR and C!R. By the action of-,re!aY 1 -the 
Jlpçton o.f .t.h_e windings ..gf-t.he 9c.l 
rç,ty p,vR i.s. ççneeted -to .+.batt.gry--in he 
tçr over a mke go_na.c- ç -ray E..D.RJ &.d 
70 te eft an.,d l,:i.h-t ln. d wirdns _e :o..w 
: ..s,i .d 0:f tççgrl- h., ~b_attery, :i:f i.t ws:nat a.lred,y. 
aKa:inÇt . .9lde, Rlay .çl is row .erergize0 
in a circuit ff, oto ..,--. teg.r.aph 2tey, :.!e.sitaee 
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spaclng side of the local receiving relay OVI 
tongue fo ÷telegraph battery. !elay C!2 oper- 
ates likewise in a circuit from --telegraph bat- 
tery, make contact of relay KB!, C!2 windings, 
cut-off contact oï relay KDR, g-wiper of regster 5 
finder IZ to ÷battery in the register. 
The ïunction of the relays C! and C1 is 
to establish a holding circuit ïor the cord seizure 
relay KB!, which circuit may be interrupted by 
these relays when desh-ed by the subscribers. Re- 10 
lay C1  supervises the connection toward the call- 
ing subscriber, relay CP supervises the connec- 
tion toward the called subscriber. ïhe calle, as 
well as the called subscriber, are ab!e to inter- 
rupt the connecion by pushing the release key 15 
ST of Fig. 1 for some moments, e. g. 2OO milli- 
seconds. This key interrupts, when pushed down 
by the calling subscriber, the loop terminated by 
the local receiving relay OVin, and when pushed 
down by the called subscriber, the loop ter- 2O 
minated by the local transmitting relay ZI. 
As a conse«uence tle tongues ovr or zr, respec- 
tively, of the relays OV! or ZI, move over to 
--battery for a rime which is long enough to 
release the slowly actuaed relay C1 or C1. 25 
The breaking of the holding circuit oï relay KB! 
restores the link fo ïree condition. !elays C1 
and C1 must be slow releasing relays, since they 
are hot to release, when during the spacing ele- 
ments oï the repeated telegraph signals the 30 
tongues of the relays O1r1 and ZI are brought 
against --batery. 
If the connection is not yet fully completed, the 
caller may stop the building up oï the connection 
by pushing the release key ST, causing relay 35 
CR to be released, whereas the register may re- 
lease the connection by demagnetizing relay 
C1, if the called subscriber is found busy. ïhe 
word "busy" may be transrnited o the caller 
by the register, before the release occurs. From 40 
the foregoing description of that adaptation of 
the repeater fo a single current line and the build- 
ing up of the connection between subscribers, 
it will be clear that the repeater is in normal po- 
sition suitable for the interconnection of double 45 
current lines, as relays EDI, EDI2, DI and 
DI are in non-operated position. 
As described hereinbefore the contacts in the 
d-row of the call nders OZ are hot connected 
fo ground for double current-lines. Thus after 5O 
the operation of the cord seizure relay KBI no 
ground is applied to the relay ED!, this relay 
remahaing now operated. As the operating cir- 
cuit for ré!ay D,! contains a make contact of 
relay EDI, relay D! does net operate either. 55 
The windings of the local receiving relay OVt 
are switched in series between the tongue of the 
trunk receiving relay ITL.OVI and gr0und, 
over a cut-off contact of relay EDI|. ïhe junc- 
tion of the wi.ndings remains unconnected, ow- 6O 
ing te an open make contact of relay EDI. The 
trunk transmitting relay ITL.Zr Ls over the 
b-wiper and cut-off contacts of relays EDI and 
DI, Connected to the tongue of relay ZI, when' 
relay KDI is energized by the register.ïhe 65 
called side of the repeater may be adapted fo the 
kind of the called line in a way similar to that 
described for a single current line, or to that 
described now for a double current line. 
Furthermore, a free regiser may be seized in 7O 
the saine manner as by a local subscribér by a 
district subscriber or by another exchange, the 
junction lines of which t0 the exchange, are. 
d0ublecurrent lines, irf normal condition the ,.. 
armature of the trunk 2"eceiving relay ITL«O.VI  75 
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is against --pole of battery. At an incoming" 
subscriber's cáll, which is characerized in the 
emission of ÷voltage on the trunk line by thë 
subscriber, the tongue is moved toward ÷pblê 
of battery, and line relay Ï12 is energiZed in a. 
circuit from ÷telegraph bàtêry, over the tongue 
of relay ITL.OVt, the back contact of the upper 
change-oVer contact of relay CO12, and the 
windîngs of relay LR2 fo --battery. The con 
secutive switchings, resulting in the seizure of a 
free connecting link and a free register, follow in" 
the sarne manner as described for a single cur- 
rent subscriber. 
As soon as the relay KBI operates, ground is 
applied fo the left hand winding of relay OVI, 
and the tongue of this relay moves over fo the 
÷side of telegraph battery, as marking current 
is sent by the calling subscriber. ïhus the oper-.: 
ating circuits for slow releasing supervising rélay" 
C! and C12 are estabshed. 
It is observed, that subscribers connected t 
the exchange over double current lines bave also 
possibflity to work duplex with the arrangement 
of the invention. These subscribers are con- 
nected over a local single current line to a re- 
peater, inverting the single current signals to 
double current sionals over the interlocal double 
current line o the exchange. The trunk junc- 
tion lines are suitable for duplex-traffic. ïhe 
adaptation of the subscriber set fo the four wire 
traffic, which bas only consequences on the single 
current part of this connection fo the exchange, 
bas no influence on the condition of the trunk 
junction line and the repeaer in the connecting 
link of the automatic exchange. 
While I bave illustrated and described what 
regard fo be the preferred embodiment of my in- 
vention, nevertheless it will be understood that 
such is merely exemplary and that numerous 
modifications and rearrangements may be ruade 
therein without depaling from the essence of 
the invention, I clairn: 
1. Telegraph sysem comprising in combina- 
tion, an exchange; a plurality of subscribers; 
single current lines and double current lines ïor 
cormecting each of said subscribers fo said ex- 
change; means operated by said subscribers, 
respectivelyi for changing said single current 
lines from two-wire (simplex) lines to ïour-wire 
(duplex) lines and vice versa; a repeater circuit 
in said exchange; and means in æaid repeaer 
circui for discrirninating between simplex and 
duplex among said single current lines. 
2. Telegraph sysem comprising in combina- 
tion, an exchange; a plurality of subscribers; 
single current lines and double current lines for 
connecting each of said subscribers fo said ex- 
change; means operatd by said subscribers; re- 
spectively, for changing said single current" 
lines from two-wire (sJ.mplex) lines fo four-wire 
(duplex) lines and vice versa; a repeater circuit 
in said exchange; a relay in said repeaer circuit 
for discriminating between sing!e and double. 
current lines among said lines; and a relay in 
said repeater circuit ïor discriminating between 
simplex and duplex among said single current 
lines. 
3. Telegraph sysem comprising in combina- 
tion, an exchange; a plurality of subscribers; sin- 
g!e current lines and doub!e current lines for 
connecting each Of said subscribers fo said ex 
change, said exchange including apparatus 'in-': 
dividual to one of said subscribers and serving 
to terminate said subscribers' line; neutral relays 
f6rming part of .nd constituting said apparatusï' 
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means operated by said subscribers, respectively, 
for changing said single current lines from two- 
wire (simplex) lines to four-wire (duplex) lines 
and vice versa; a repeater circuit in said ex- 
change; and means in said repeater circuit; for 
discriminating between simplex and duplex 
among said single current lines. 
4. Telegraph system comprising in combina- 
tion, an exchange; a plurality of subscribers; sin- 
gle current lines and double current lines ïor 
connecting each of said subscribers to said ex- 
change, said exchange including apparatus in- 
dividual fo one of said subscribers and serving 
to terrninate said subscribers' line; neutral relays 
forming part of and constituting said apparatus; 
means operated by said subscribers, respectively, 
for changing said single current lines from two- 
wire (simplex) lines to four-wire (duplex) lines 
and vice versa; a repeater in said exchange; a 
combination of relays in said repeater circuit for 
discriminating between single and double cur- 
rent lines amon said lines; and a combination 
of relays in said repeater circuit for discriminat- 
ing between simplex and duplex lines among said 
single current lines. 
5. Telegraph system comprising in combina- 
tion, an exchange; a plurality of subscribers; sin- 
gle current lines and double current lines for 
connecting each of said subscribers fo said ex- 
change, said exchange including apparatus in- 
dividual to one oî said subscribers and serving 
to terminate sald subscribers' line; neutral relays 
forrning part of and constituting said apparatus; 
means including switches and relays operated 
by said subscribers, respective]y, for changing 
said single current lines from two-wire (simplex) 
lines to four-wire (duplex) lines and vice versa; 
a repeater in sald exchange; and a relay in said 
repeater circuit for discriminating between sin- 
gle and double current lines among said lines. 
ô. Telegraph system comprising in combina- 
tion, an exchange; a plurality of subscribers; sin- 
gle current lines and double current lines for con- 
necting each of said subscribers fo said exchange, 
said exchange including apparatus individual to 
one of said subscribers and serving to terminate 
said subscribers' line; neutral relays forming part 
of and constituting said apparatus; means in- 
c]uding switches and relays operated by said sub- 
scribers, respectively, for changing said sinle 
current lines ïrom two-wire (simplex) lines to 
four-wire (duplex) lines and vice versa; a re- 
peater in said exchange; a relay in said repeater 
circuit for discriminating between single and 
double current lines among said lines; and a re- 
lay in said ïepeater circuit for discriminating be- 
tween simplex and duplex lines among said sin- 
gle current lines. 
7. Telegraph system comprising in combina- 
tion, an exchange; a plurality of subscribers; 
single current lines and double current lines for 
connecting each of said subscribers to said ex- 
change, said exchange including apparatus indi- 
vidual fo one of said subscribers and serving to 
ternïinate said subscribers' line; neutral relays 
forming part of and constituting said apparatus; 
means including switches and relays operated by 
said subscribers, respectively, for changing said 
single current lines from two-wire (slmplex) lines 
to four-wire (duplex) lines and vice versa; a 
peater in said exchange; a combination of relays 
in said repeater circuit for discriminating be- 
tween single and double current lines among said 
lines; and a combination of relays in said repeat- 
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er circuit for discriminating between simplex and 
duplex lines among said single current lines. 
8. Telegraph systemcomprising in combina- 
tion, an exchange; a plurality of subscribers; sin- 
5 gle current lines and double current lines for 
connecting each of said subscribers to said ex- 
change; resistances associated, respectively, ith 
said single current lines and limiting the current 
thereof to a constant output; means operated by 
lO said subscribers, respectively, for changing said 
single current lines from two-wire (simplex) lines 
to four-wire (duplex) lines and vice versa; a re- 
peater circuit in said exchange; a relay in said re- 
peater circuit ïor discriminating between single 
15 and doub!e cuïrent lines among said lines; and a 
relay in said repeater circuit for discriminating 
between simplex and duplex among said single 
current lines. 
9. Telegraph system comprising in combina- 
20 tion, an exchange; a plurality of subscribers; sin- 
gle current lines and double current lines for con- 
necting each of said subscribers fo said exchange, 
said exchange including apparatus individual to 
fo one of said subscribers and serving to termin- 
25 are said subscribers line; resistances associated, 
respective]y, vith said single current lines and 
iimiting the current thereof to a constant out- 
put; neutral relays forming part of and consti- 
tuing said apparatus; means operated by said 
30 subscribers, respectively, for changing said sin- 
gie current lines from two-wire (simplex) lines 
fo fouï-wire (duplex) lines and vice versa; a 
peater in said exchange; a combination of relays 
in said repeater circuit for discriminating be- 
35 tween single and double current lines among said 
lines; and a combination of relays in said 
peater circuit for discriminating between simplex 
and duplex lines among said single current lines. 
1O. Telegraph system, comprising in combina- 
o tion, an exchange; a plurality of subscribers; 
single current lines and double current lines for 
connecting each of said subscribers to said ex 
change, said exchange including apparatus in- 
dividual to one of said subscribers and serving 
4 to terminate said subscribers line; resistancis as- 
iociated, respectively, with said single current 
lines and limiting the current thereof to a con- 
stant output; neutral relays forming part of and 
constituting said apparatus; means including 
0 switches and relays operated by said subscribers, 
ïespectively, for changing said single current 
lines from two-wire (simplex) lines fo four-wire 
(duplex) lines and vice versa; a repeater in said 
exchange; a relay in said repeater circuit for dis- 
5 criminating between single and double current 
lines among said lines; and a relay in said 
peater circuit for discriminating between simplex 
and duplex lines among said single current lines. 
OELOF M. M. OBERMAN. 
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